These two effects of diabetes are, from the obstetric point of view, the real kernel of the problem and the one cannot be entirely dissociated from the other. The fact that both occur just as much during the so-called prediabetic phase in the life history of the diabetic woman makes it imperative that we should take a wider view of the problem than a mere discussion of the events that take place during the course of pregnancy in an established diabetic. Indeed, perinatal mortality is currently higher in prediabetcs than in established diabetes.
obstetric point of view, the real kernel of the problem and the one cannot be entirely dissociated from the other. The fact that both occur just as much during the so-called prediabetic phase in the life history of the diabetic woman makes it imperative that we should take a wider view of the problem than a mere discussion of the events that take place during the course of pregnancy in an established diabetic. Indeed, perinatal mortality is currently higher in prediabetcs than in established diabetes. Some factor must be operative in the woman during her pregnancy which is responsible for both these phenomena affecting her baby many years before shedevelops frank diabetes. Although uncontrolled diabetes, by which we mean gross hyperglyceamia and frequent ketosis, does in fact exaggerate foetal macrosomia and perinatal mortality, yet the abolition of ketosis and the maintenance of normoglycemia, although reducing foetal weight and perinatal mortality, does not reduce them to normality. Perinatal mortality remains three to four times the normal figure in spite of the best possible management.
Fa,tal Macrosoinia It has been established that there is marked hypertrophy of the islet tissue of the pancreas in the baby of both the diabetic and the prediabetic mother. Cardell (1953) , from post-mortem examinations, estimated that the increascd islet tissue in the pancreas of the baby of the diabetic mother was approximately four times that of normal. He further showed that there was a correlation between the amount of islet tissue hypertrophy and foetal weight. Increased insulin activity in the plasma of the newborn baby of the diabetic mother has recently been demonstrated by Baird & Farquhar (1962) , which is in fact what one would expect if the islet tissue is hypertrophied. Although this increased activity has not definitely been proven in the prediabetic, it is reasonable to suppose that it does occur because of the known increased foetal islet hypertrophy in prediabetes.
It has further been established that the baby of the diabetic mother is large because of increased skeletal growth and the size of all its organs other than the brain, and that this increased growth is proportionate to weight, compared with controls of similar gestational age.
There has been much argument and experimental work to determine whether the increased weight is associated with excess fat or excess fluid. It seems now definitely established from the work of Osler (1960) and others that the newborn baby of the diabetic mother is not, in fact, cedematous, and has no increase in total water content. We have found evidence against the cedema theory while investigating the hemoglobulin content of cord blood. H.Tmoconcentration is known to occur rapidly in neonates due to fluid shift. We found that there was a 7 % increase in hamoglobin level three hours after birth, which is precisely the same as occurs in normal babies of nondiabetic mothers. Furthermore, at 4 days we have found that the loss of weight of the diabetjc. baby was only 9% of its total weight, ccmparcd with 7% in the nondiabetic. If the baby of the diabetic mother was ocdematous at birth one would expect a much greater differernce in early weight loss. Osler has clearly established that these babies are, in part at any rate, overweight because they are over-fat. Increased grcwth and increased adiposity could be explained by foetal hyperinsulinism in the presence of more thanr adequate supplies of glucose.
Theoretically, there are four possible -explanations for fietal hyperinsulinism: (1) Maternal 1.009 31 hyperglycaemia. (2) The excessive production of maternal pituitary growth hormones. (3) Increased activity of maternal renal glucocorticoids. (4) The action of the insulin antagonist which opposes insulin activity in muscle but not in lipogenetic function.
All these interesting speculations could be operative in the prediabetic phase with the exception of maternal hyperglycemia. It is, of course, possible that hyperglycaemia does occur in those cases of latent subclinical or temporary diabetes which sometimes manifest themselves during pregnancy before frank diabetes develops. However, there is no evidence that the prediabetic woman, who by definition has a normal glucose tolerance curve, does develop hyperglycemia. If maternal hyperglycemia were the whole explanation of foetal macrosomia it would be extremely difficult to explain the phenomenon that Dr W G Oakley and I reported in 1949 (Peel & Oakley 1950) . This was an unexpected finding, that in the prediabetic phase the nearer the patient came to the time when diabetes developed the smaller, rather than the larger, was the percentage of overweight babies. I have confirmed this fact by recent observations on the prediabetic histories of a series of multiparous diabetics who have been under our care during the last five years:
(1) There were 45 multiparous diabetics who had all developed diabetes five years or less previously. These patients had a total of 75 pregnancies (prediabetic) within those five years, and detailed histories could be checked from notes. There was a perinatal mortality of 32 %, yet the incidence of babies weighing over 10 lb was only 9'3y%. The overall incidence of overweight babies in prediabetic pregnancies is usually given as somewhere between 25 % and 35%.
(2) Further evidence that maternal hyperglycemia does-not fully explain fetal macrosomia is forthcoming from the observations of feetal weights in more recent cases in which diabetic control has been very much stricter than previously. In the recent series, where we came reasonably near to maintaining maternal normoglycemia, the feetal weight was reduced by approximately 1 lb when allowance is made for the differing gestational ages of the babies in the two series. Nevertheless, 7 lb at 260 days' gestation is still very much overweight compared with normality.
(3) Further evidence that there are factors affecting fcetal weight in addition to maternal en--vironment as represented by maternal blood -sugar levels is forthcoming from a recent twin pregnancy. The twins were binovularone a typical 'cushingoid' fat baby weighing 9j lb at 37 weeks, the other a normal baby just under 5 lb.
The weight of an individual baby is dependent upon a variety of factors. It is partly associated with its inherited growth impulsea genetic factorpartly with gestational age, and thirdly with environmental factors which include age, parity, and maternal nutrition. We need to know a good deal more about the inherited growth impulse in these cases and I believe it will be a very great step forward when we have a completely reliable method of estimating pituitary growth hormone.
Perinatal Mortality
The obvious explanation for the increased perinatal mortality is the conventional placental insufficiency with consequent anoxia. Degenerative vascular disease is known as a common complication of long-standing diabetes and it seems reasonable to suppose that there might be impairment of blood supply to the uterus and to the placenta. We have done a good deal of work in my department on this aspect of the problem and our results have been published elsewhere (Peel 1962) . I would merely re-emphasize that as a result of assaying the oxygen saturation in the blood of the new born baby from himoglobin estimations, from the determination of uterine blood flow and from placental bed biopsies, which were kindly carried out for us by Professor Pinkerton (see p 1021), we have come to the conclusion that there is no evidence that placental insufficiency is the cause of intra-uterine feetal death. The baby in utero does not live by oxygen alone, nor does it die merely as the result of hypoxia. We still do not know why these babies die in utero. It has been suggested that there may be a relationship between weight and perinatal mortality and that the latter is greater in the smaller babies than in the larger ones. This is a view for which we at King's College Hospital have never found any evidence. In the last five years we have lost 26 babies; 13 weighed over 7 lb and 13 under 7 lb; the smaller babies were almost invariably the more premature babies. If there is an increased perinatal loss in smaller babies in some series, I suggest that it must be due to the increased neonatal death rate due to greater prematurity and not simply to lower weight. The babies are often smaller in the presence of chronic hypertension and pre-eclampsia and these complications also often create the need for earlier termination. I think the evidence is that all babies are overweight in some degree when compared with babies of the same gestational age in nondiabetics.
Management ofthe Pregnant Diabetic
It is only during the last four years or so that we have made any inroad into perinatalmortality. The main improvement has been by a reduction in the intra-uterine feetal death rate, although there has been within recent years an improvement also in our neonatal death rate. The main points that I would like to emphasize in the management of these cases are as follows:
Teamwork is necessary throughout the whole antenatal period, and not merely in the terminal stages of the pregnancy. Dr Oakley and I run a combined clinic each week in which we see the patients together. We have only been able to establish this fairly recently, but I am sure that it is an important advance in management. We now routinely admit at 32 weeks' pregnancy, earlier if complications arise. Bycomplications I mean either difficulty in the control of the diabetes or the development of hypertension, pre-eclamptic toxaemia or hydramnios in particular or, of course, any other obstetric complication to which any pregnant woman may be subject. The main purpose of admission is so that the diabetes may be controlled. This is done by frequent blood sugar estimations and it has been Dr Oakley's aim never to let the blood sugar rise above 180 mg/100 ml. He always emphasizes the difficulty created by the lowered renal threshold which in some patients may be so marked that large amounts of glucose are constant in the urine with ketosis due to insufficient available glucose to metabolize. The treatment for these cases is more sugar and not more insulin. At the present time we do not use oral hypoglycaemic agents at all. We insist upon bed rest for between twenty and twenty-two hours per day; whether this is necessary in view of our negative findings in regard to placental insufficiency I do not know and we are planning a trial to test the value of bed rest while maintaining equally good control. Bed rest is not insisted upon to the same extent in Boston and in other centres where excellent results are being obtained.
By this regime we have shown that we can carry pregnancies in most instances into the 38th week, at the same time reducing the incidence of intrauterine fretal death. There is at present no certain means of anticipating intra-uterine foetal death other than experience and clinical judgment. Urinary pregnanediol assays have proved useless, and we are currently planning a series of cestriol assays correlated with vaginal cytology.
It is essential to treat each patient as an individual. Routine termination at a particular date in every -case will not yield the best perinatal mortality figures. Individualization is necessary not only to decide when the pregnancy should be terminated, but also how it should be terminated.
The decision when to terminate depends upon the control of the diabetes, the presence or absence of hypertension or pre-eclamptic toxiemia, and the presence or absence' of hydramnios. I have indicated that by admission and careful control of the maternal blood-sugar level the incidence of intra-uterine foetal death and foetal over-weight has been reduced. Also the incidence of preeclamptic toxaemia and hydramnios has been cut down. My Registrar, Mr K R S Pool, has recently been estimating accurately the volume of liquor amnii by the Coomassie blue technique. So fartheliquor volume in 15 cases has been measured. In 10 the volume fell within the rangeof 700-1,000 ml reported by Elliott & Inman (1961) as normal for maturity between 37 and 38 weeks. In 4 the volume was only just above the 1,000 ml level and in only one did it reach 1,500 ml.
How to terminate the pregnancy is determined by consideration of the age and parity of the patient, the previous obstetrichistory, thematurity of the pregnancy when termination' is decided upon, and upon the estimated size of the baby. In the past two years we have delivered 92 babies; of these 46 have been delivered vaginally and 46 by Casarean section. We are attempting vaginal delivery in a higher percentage of cases than previously. Our figure before was 70% Caesarean and 30% vaginal delivery. During the last two years we have delivered vaginally 12 young primigravide. It is now our routine, following artificial rupture of the membranes, to set up an oxytocin drip immediately. It has been stated in the past that an oxytocin drip is contraindicated in diabetes. Having satisfied myself that placental insufficiency is not the cause of intra-uterine foetal death, I now feel confident in using an oxytocin drip, and there seems little point in waiting for twelve, twenty-four, or any other arbitrary number of hours to elapse before starting it. I must stress the danger of vaginal delivery in the primigravida if the baby is very large. As in breech deliveries, the foetal risk due to obstetric causes rises steeply if the baby weighs over 8 lb. To judge the weight of the baby is even more difficult in these cases because the head is not enlarged correspondingly to the body and shoulder dystocia is common. The presence of hydramnios frequently indicates a larger than normal baby and an X-ray will often prove helpful.
